Activation of brain calcineurin towards proteins containing Thr(P) and Ser(P) by Ca2+, calmodulin, Mg2+ and transition metal ions.
Using Thr(P)-inhibitor-1 and Ser(P)-casein as substrates, studies on the activation of calcineurin purified from bovine brain have been carried out. The phosphatase requires the synergistic action of Ca2+, calmodulin and another divalent cation (Mg2+, Mn2+, Co2+ or Ni2+, but not Zn2+) for full expression of its activity. Ca2+ and Ca2+ X calmodulin act as allosteric activators to transform the phosphatase to a relaxed conformation, while Mg2+ acts solely as a cofactor for the catalytic action of the enzyme. In addition to their function as cofactors for catalysis, transition metal ions can also substitute for Ca2+ as allosteric activators. Ca2+ and calmodulin exert their activating effects mainly by increasing the Vm of the phosphatase reaction with little effect on the Km values for the substrates or on the KA values for the divalent cation cofactors. The predominant factor in dictating the catalytic properties of calcineurin is the divalent cation cofactor. For example, with Mg2+ as a cofactor, the phosphatase exhibits an optimum around pH 8.0-8.5; while with a transition metal ion as a cofactor, the optimum is around pH 7.0-7.5, regardless of whether Thr(P)-inhibitor-1 or Ser(P)-casein serves as a substrate, in the absence or the presence of Ca2+ X calmodulin.